Meal-induced peptide tyrosine tyrosine inhibition of pancreatic secretion in the rat.
In the present studies we examined the distribution, release, and biological actions of peptide tyrosine tyrosine (PYY) in the rat. The concentration and distribution of PYY was highest in the ileum and colon as determined by both radioimmunoassay of rat tissue extracts and immunocytochemistry. An ultrastructural comparison of rat and dog colonic PYY cells revealed a bipolar distribution of peptide-containing secretory granules in both species. Serum PYY and pancreatic exocrine secretory responses were monitored after presentation of a meal to meal-trained rats (n = 12). A significant increase in PYY concentrations was not observed until 120 min after meal presentation, a delayed response similar to that previously observed in the dog. PYY responses were also observed in rats after perfusion of the intestine at the level of the duodenum and ileum with an 80 mOsm micellar solution of sodium oleate. Duodenal instillations of the fatty acids resulted in a maximum PYY response after 120 min, whereas rats subject to ileal perfusion of fat exhibited maximum PYY release within the first hour. In other experiments, infusion of exogenous PYY at 100 pmol.kg-1.h-1, which reproduced plasma PYY levels observed after a meal and perfusion of the gut with fat, significantly inhibited CCK-stimulated bile pancreatic volume (P less than 0.02), protein (P less than 0.01), and amylase (P less than 0.01) output. These studies demonstrate a bipolar distribution of PYY-containing secretory granules in cells of the jejunal, ileal, and colonic mucosa, and show that PYY is released in response to a meal in amounts sufficient to inhibit cholecystokinin-stimulated pancreatic secretion. Evidence is presented that PYY may mediate the delayed inhibition of pancreatic secretion that is observed in the rat after ingestion of a meal.